Tumor lymphangiogenesis in transitional cell carcinoma of the upper urinary tract: association with clinicopathological features and prognosis.
Lymph node metastasis is an important prognostic factor in many types of cancer. Recently several specific markers for lymphatic endothelium were developed that facilitate the quantification of lymphangiogenesis in human cancer tissues. We investigated the clinical and prognostic significance of lymphangiogenesis in patients with transitional cell carcinoma of the upper urinary tract. We measured lymph vessel density and relative lymphatic vascular area in 125 specimens by quantitative immunohistochemical staining for D2-40 antibody (DakoCytomation, Glostrup, Denmark). These parameters were examined in the intratumor and peritumor areas, and measured using image analysis software. Peritumor lymph vessel density and peritumor lymphatic vascular area correlated with lymph node metastasis and tumor grade. In the intratumor area lymphatic vessels were detected in only 16.0% of specimens. However, the presence of intratumor lymphatic vessels was associated with lymph node metastasis (p = 0.002). Multivariate analysis identified high peritumor lymphatic vascular area and the presence of intratumor lymphatic vessels as significant and independent factors of metastasis-free survival after surgery (OR = 5.11, p = 0.020 and OR = 2.92, p = 0.025, respectively). Multivariate analysis also identified the presence of intratumor lymphatic vessels as the only independent predictive factor of cause specific survival (OR = 3.89, p = 0.049). Lymphangiogenesis may have important roles in tumor metastasis and survival in patients with transitional cell carcinoma of the upper urinary tract. Quantification of lymphatic vessels, especially peritumor lymphatic vascular area and intratumor lymphatic vessels, was useful for predicting metastasis-free survival. In addition, the presence of intratumor lymphatic vessels was an independent predictor of cause specific survival.